Parent support for physical activity (PA) is a behavior unto itself that requires motivation. Persuasive messages may be one method for motivating parent support for their children's PA. Message framing is one strategy for optimizing the impact of messages. The current study examined the relative effectiveness of gainversus loss-framed messages for encouraging parent support for children's PA. Regardless of message frame, parents had an increase in social cognitive antecedents (e.g. perceived behavioral control, intentions) and support for children's PA following message exposure.
Introduction
In North America, leading health and fitness organizations such as the Office of Disease Prevention and Health Promotion (USA) and the Canadian Society for Exercise Physiology have developed national physical activity (PA) guidelines for children and youth [1, 2] . These guidelines were developed based on research recommending that children engage in at least 60 min of moderate to vigorous PA each day in order to achieve optimal health (e.g. [3] ); however, many children in North America are not meeting these PA guidelines [4] . Inadequate PA is one of several prominent factors contributing to declining health and well-being among children and youth [5] . Parents often play an important role as 'gatekeepers' towards the adoption and maintenance of children's PA [6, 7] through the provision of tangible (e.g. transportation and payment of fees) and intangible support (e.g. providing encouragement or information about PA) [6] . Indeed, parents can provide various types of support for children's PA including modeling support (e.g. parents engage in PA), active support (e.g. financial support), persuasion support (e.g. encouragement) [8, 9] and regulatory support (i.e. social control such as helping child learn PA skills) [10] . Enhancing parent PA support is valuable as children who receive support are more likely to meet PA guidelines than to those who do not [11] .
Researchers have recently considered parent support for children's PA (hereafter parent PA support) as a behavior unto itself with its own antecedents (e.g. motivation [12] ) and barriers (e.g. time, safety concerns; in press and removed to preserve anonymous submission). It has been suggested that interventions should directly target parent PA support [7] in order to increase child PA behaviors. One strategy for targeting parent PA support is the use of messaging campaigns. Campaigns that employ a social marketing approach have been found to influence parent PA support (e.g. [13, 14] ). While there has been relatively little empirical research to evaluate such campaigns, national campaigns targeting parents in North America are believed to have found some success. For example, ParticipACTION (PA promotion organization in Canada) has targeted parents in several campaigns. Parents who had awareness of the campaign had more positive beliefs about the benefits of PA, greater intentions to support PA, and reported engaging in more parent PA support behaviors compared with parents who were not aware of the campaign [13, 14] . Similarly, the USA mass-media VERB campaign [15] achieved high awareness among parents, which was subsequently associated with positive beliefs about children's PA [16] , parent PA support and parentreported child PA [15] . These data suggest that messaging campaigns may be suitable for changing parent PA support for their children; however, there is scant research to guide the development of campaigns to optimize message effectiveness.
Various strategies can be employed to enhance message effectiveness. One strategy found effective in the PA domain is message framing, which refers to emphasizing the benefits of engaging in a behavior or the costs of not engaging in a behavior [17, 18] . For example, a gain-framed (GF) message emphasizes the benefits of providing parent PA support (e.g. increased child PA), whereas a loss-framed (LF) message emphasizes the costs of not providing parent PA support (e.g. decreased child PA). Although the information is contextually identical, people tend to respond differently depending on the frame [19] . The dominant approach used to guide message framing research is founded upon prospect theory, which posits individuals respond depending on how the message and behavior choice is presented [20] . This approach has received limited support within the health domain [21] due in part to methodological limitations, and conceptual differences between messages and the original tenets of prospect theory [22] . However, the utility of GF messages has been somewhat promising in the PA domain [19] .
Nonetheless, existing PA campaigns targeting parents have used a mix of GF and LF messages. For example, a ParticipACTION campaign used the LF message 'Inactive kids may get old before their time.' Alternatively, a parent-focused message from the VERB campaign used the GF message 'Children who are active often have higher self-esteem and confidence.' Research examining the relative effectiveness of framed messages could inform the development of future campaigns such that they are optimally effective. There is only one known study to compare framed messages that indirectly promote child PA through targeting parents [23] . In this study, parents viewed four publicly available video PA advertisements (one from each category: GF, LF, mixed and neutral). Following each video, parents completed measures of message involvement and believability, attitudes toward the message and message preference. Within-participant comparisons revealed that LF messages were perceived as least believable, while participants had more positive attitudes and preference toward GF messages [23] , suggesting there may be value in using GF messages to target parent support for PA. These findings are cursory as parent PA support behavior and other possible antecedents were not assessed. Despite the preliminary nature, these findings align with studies examining framed messages targeting parent support for other health behaviors (e.g. vaccinations [24] ), which suggest that messages targeting parents should employ the same frame used to promote the behavior directly. For example, because GF messages are more effective in persuading PA [19] it is thought that GF messages should also be more effective in persuading parent PA support behaviors [25] . More research is needed to confirm these notions and examine the effectiveness of framed messages targeting parent PA support.
An additional limitation of the work by Jarvis and colleagues was that the messages focused almost exclusively on attitudes regarding child PA (i.e. the value of child PA). Messaging campaigns that attempt to enhance parent PA support through persuading parents of the value of PA alone may be limited in their success given the likelihood of a ceiling effect [26] . That is, parents' understanding of the value of PA is already very high and thus the campaign has no meaningful effect. Therefore, it may be valuable to include message content highlighting the importance of parent support in facilitating child PA (manuscript in press and removed for anonymous submission) as well as targeting theoretical predictors of parent PA support such as the constructs outlined within the theory of planned behavior (TPB).
Motivating parent support for physical activity The TPB [27] has been useful in understanding parent support for various children's health behaviors [28, 29] . An adapted TPB has also been applied to specifically understand parent PA support [26] . The TPB and adapted TPB provided a framework for the current research. First, attitude toward child PA and attitude toward parent PA support itself are included in the framework. Both are important to consider in understanding parent PA support behavior [26] . Second, perceived behavioral control (PBC; perceptions of control over potential barriers [27] ) is included in the framework and is an important predictor of parent PA support [26, 30] . Third, subjective norms (i.e. beliefs about whether important others think one should provide parent PA support [27] ) is included in the framework and may be influential because parent support is often exerted in response to 'social guilt' and the belief that norms are being violated [10] . Together, attitudes, subjective norms and PBC predict intentions, while PBC and intentions also directly predict behavior [27] . For the current study, planning for child PA and planning for parent PA support were also included to address a noted limitation of the TPB in the lack of consideration for post-intentional factors that facilitate the translation of intentions into behavior [31] . Action control processes such as planning are critical to facilitate parent support [12] . Optimally effective messaging campaigns will change theoretical antecedents of parent PA support such as those included in the TPB frameworks, and ultimately change parent PA support itself.
The purpose of the current study was to address the gaps in previous work and further understand the development of effective messages targeting parent support for child PA. This project evaluated the relative effectiveness of GF versus LF and mixedframed (MF) messages in changing parent PA support and its antecedents as identified within the TPB and adapted TPB. It was hypothesized that compared with LF and MF messages, GF messages would have a greater impact on proximal determinants of behavior (e.g. attitudes, perceived behavioral control, intentions) and parent PA support behaviors.
Materials and methods

Participants
Participants (N ¼ 222) included mothers (n ¼ 184) and fathers (n ¼ 38) with at least one child age 5-11 years. Parents were recruited online through social media sites and classifieds. Inclusion criteria included: (i) ability to read/write English, (ii) 18 years of age or above and (iii) computer and internet access. The majority of the parent participants was between ages 25 and 44 (92.4%). Moreover, the majority of parent participants was married (83.8%), White (78.0%), having obtained at least a college/university bachelor degree or higher (80.6%) with an income of $75 000 CAD/ year or greater (63.5%).
Procedure
Following recruitment and informed consent, each participant completed an online questionnaire that assessed demographic information, baseline parent and child PA levels and baseline psychosocial variables related to child PA and parent PA support. Next, participants viewed the PA and parent PA support information as described below in the materials section (e.g. definitions and examples). Participants were then randomly assigned to one of three conditions: GF, LF or MF messages. Participants were exposed to a total of eight framed messages regarding child PA and parent PA support. Participants viewed exclusively GF or LF messages unless randomized to the MF condition (i.e. four GF and four LF messages presented in alternating and random order). Immediately following message exposure, participants completed a second questionnaire which included (i) manipulation check and (ii) the same psychosocial cognitions measured at baseline. One week following message exposure, participants completed an additional online questionnaire which included (i) parent PA support and (ii) psychosocial cognitions measured at baseline and immediately following exposure. 
Materials
PA and parent PA support information
To ensure that parents had a basic understanding of key message concepts, participants received information regarding Canada's PA guidelines for children, and examples of moderate/vigorous PA were provided. Participants also received a definition and examples of parent PA support.
Framed messages
Participants viewed a series of eight framed messages describing the relationship between (i) children's PA and various physical and psychosocial health outcomes and (ii) parent PA support and facilitating children's PA. The shared focus on both child PA (five messages) and parent PA support (three messages) overcomes a limitation of previous research that has examined the effectiveness of messages focusing exclusively on child PA. The messages were generated by the researchers based on evidence regarding child PA and parent PA support. Each participant received a series of exclusively GF, LF or MF messages. GF messages emphasized the benefits of children's PA and parent PA support, whereas LF messages emphasized the risks of children not engaging in PA and the consequences of not providing parent PA support. MF messages contained an equal emphasis on the benefits and risks regarding the respective choice to engage or not engage in parent PA support. The content of the messages was identical across conditions except for the frame of the message. Messages were text only and viewed on an individual screen. Example messages are provided in the Supplementary Appendix.
Measures
Manipulation check
Manipulation checks were conducted to determine if parents were sensitive to differences in message frame. Participants were asked to complete the phrase, 'The information I just saw . . .' with answers ranging on a scale from 1 (focused heavily on risks) to 7 (focused heavily on benefits) [32] . A second item asked participants to complete the phrase, 'The general tone of the information was . . .' 1 (extremely negative) to 7 (extremely positive) [33] . Both items have been effective in detecting message frame discrimination [32, 34] .
Psychosocial cognitions regarding child PA
Unless otherwise noted, psychosocial variables were assessed on a Likert-type scale from scale from 1 (strongly disagree) to 5 (strongly agree).
Attitude (Child PA) was measured using four items that asked participants their agreement with statements regarding the benefits of child PA ( ¼ 0.78). For example 'During the next 4 weeks, if my child accumulates 60 min of moderate to vigorous PA each day, it will definitely reduce his risk of heart disease and diabetes.' This measure was developed based on recommendations [35] and previous work (e.g. [12] ).
Planning (Child PA) was measured with items previously used among parents following a PA messaging campaign [23, 36] ( ¼ 0.74). For example, parents ranked their agreement with 'Thinking ahead for the next four weeks I have a plan for when my child will be physically active.'
Psychosocial cognitions regarding parent PA support
All measures were developed based on the recommendations of Azjen [35] . Unless otherwise noted, variables were assessed on a scale from 1 (strongly disagree) to 5 (strongly agree).
Attitudes (parent PA support) were measured with five items that assessed participants' agreement with the statement 'How strongly do you believe engaging in the following over the next 4 weeks will help your child/children get active?' Participants rated their agreement regarding regulatory support behaviors (e.g. encourage your child to engage in PA; ¼ 0.73).
Subjective norms (parent PA support) was measured with four items ( ¼ 0.80). For example, 'The Motivating parent support for physical activity following people will definitely think that I should provide support to my child/children to be more physically active in the next 4 weeks: Family.'
Perceived 
PA behavior
Parent PA and child PA were measured as possible covariates.
Parent PA is believed to be related to parents support for child PA (i.e. parent PA levels are positively correlated to support for child PA) [10] , and was assessed using the International Physical Activity Questionnaire (IPAQ) short-form [37] . Participants self-reported various types of activity (i.e. vigorous, moderate, walking and sitting) in which they had engaged over the previous seven days. For example, 'During the past 7 days, how many days did you do vigorous PAs? How much time in total (hours and minutes) did you usually spend on one of those days during vigorous PA?' Participants were provided with definitions and examples of each activity level.
Child PA was measured using one item from the Canadian Health Measures Survey (see Colley et al. [38] ), which asks parents to report the number of days during a typical week that their child meets the PA guidelines of 60 min per day. Participants responded on a four-point scale (ranging from none, 1 day, 2-3 days, 4 days or more).
Parent PA support was measured using nineitems that assess regulatory support for child PA ( ¼ 0.77) [10] . Participants indicated their frequency of using different social control tactics to support child PA [39, 40] . For example, 'When you wanted your child to do more PA, how often did you do the following during the last week?' followed by a list of the nine tactics (e.g. offer to be active with your child, order your child to be active, provide financial support). Participants responded on a seven-point scale from 1 (not at all) to 7 (very often).
Statistical analysis approach
Data were inspected for violations of statistical assumptions [41] . Sample sizes vary across analyses due to attrition during follow-up, missing data and removal of outliers [42] . Demographic variables (as previously mentioned) were tested as potential covariates. Changes in psychosocial cognitions and support behaviors within each frame group were examined using repeated-measures ANCOVAs. Further analyses were conducted to examine changes in variables across various time points such as baseline to immediately post-message exposure (e.g. attitudes) and one week post-message exposure to four weeks post-message exposure (e.g. parent PA support behavior).
Results
Randomization and manipulation check
Randomization of participants to the three conditions was confirmed via chi-squared analyses and one-way analyses of variance (where appropriate). The analyses indicated group equivalency at baseline (including demographic variables). Descriptive R. Bassett-Gunter et al.
statistics and results of Bonferroni post hoc comparisons revealed significant differences between conditions for the manipulation check [F(2, 219) ¼ 9.86, P ¼ 0.0001]. Pairwise comparisons revealed that the LF condition perceived messages as significantly more negative than either the GF or MF condition. There were no significant differences between GF and MF conditions.
Testing for potential covariates
Demographic variables were tested as covariates via Pearson's correlations or ANOVA. Education, household income and ethnicity (White versus non-White) were found to be positively related to the following variables (P < .05): attitudes (child PA), planning (child PA), subjective norms, PBC, intentions and parent PA support. These covariates were included in appropriate analyses.
Parent cognitions and parent PA support behavior
Results of repeated measures ANCOVAs and post hoc analyses are presented in Table I .
Baseline (T 0 ) to immediately post-message (T 1 ): planning for parent PA support and attitudes regarding child PA. There was a significant main effect for time regarding both planning support and attitudes towards child PA. Regardless of frame condition, parents reported significantly greater planning for parent PA support (F(1, 219) ¼ 8.20, P ¼ 0.005, 2 ¼ 0.04) and attitudes regarding child PA (F(1, 219) ¼ 6.57, P ¼ 0.01, 2 ¼ 0.03) immediately post-message compared with baseline. There were no significant main effects for condition, nor time Â condition interaction effects.
Baseline (T 0 ), immediately post-message (T 1 ) and one-week post-message (T 2 ): planning for child PA, attitude regarding parent PA support, subjective norms, PBC and intentions. There was a significant main effect for time regarding planning for child PA (F(2, 160) ¼ 10.14, P ¼ 0.0001, 2 ¼ 0.11), subjective norms (F(2, 160) Pairwise comparisons revealed that these constructs were significantly greater immediately post-message compared with baseline, regardless of condition; however, this effect diminished over-time as there were no significant differences between baseline and one-week post-message construct scores. There were no significant main effects of time for attitudes (regarding parent PA support). Moreover, there were no main effects for condition for any of these variables with the exception of PBC (F(2, 158) ¼ 4.31, P ¼ 0.01, 2 ¼ 0.05). Pairwise tests revealed that participants in the LF condition had significantly greater PBC compared with the GF condition. There was no significant time by condition interactions.
One week post-message exposure (T 2 ) and four weeks post-message exposure (T 3 ): parent PA support. There were significant main effects for time (F(2, 123) ¼ 11.50, P ¼ 0.001, 2 ¼ 0.08) and condition (F(2, 124) ¼ 3.73, P ¼ 0.03, 2 ¼ 0.06). Pairwise tests revealed that the LF condition reported significantly more parent PA support behaviors compared with the GF condition (P ¼ 0.04). Regardless of condition, parent PA support was significantly greater at the four-week follow-up compared with the one-week follow up. There was no significant time by condition interaction effect observed. Thus, regardless of frame condition, participants reported engaging in more parent PA support for their children between one-week follow-up to four-week follow-up after exposure to these messages.
Discussion
The purpose of this research was to examine the relative effectiveness of GF versus LF and MF messages in changing parent PA support and its antecedents. This is the first known study to examine framing effects on parent support behavior regarding their children's PA (i.e. parent PA support). The research findings are discussed with regard to implications for future research and the development of effective PA messaging campaigns targeting parents.
Motivating parent support for physical activity Contrary to hypothesis, there were no statistically significant framing effects for any of the psychosocial antecedents of parent PA support, or parent PA support behavior. It has been suggested that messages targeting children's health behaviors through parent support should use the frame that aligns with the recommended frame for targeting the behavior directly [24] . For children's PA behavior, this logic would suggest that GF would be most effective in persuading parent PA support. Previous research comparing framed messages targeting children's PA through parent support reinforced this notion as GF messages were preferred by parents and perceived to be more believable than LF messages, and Table I . Repeated measures ANCOVA and bonferonni post hoc analyses for psychosocial cognitions regarding parent PA support c LF significantly greater than GF. Note. *P < 0.05. **P < 0.01. R. Bassett-Gunter et al.
GF messages were more effective than LF messages for changing parents' attitudes regarding child PA [23] . However, this earlier work did not examine the relative effects of framed messages on other meaningful antecedents of parent PA support or parent PA support behavior. Our results suggest that the GF advantages may not be robust and may not necessarily extend to other psychosocial cognitions and parent PA support behavior. There is insufficient evidence to suggest conclusively that either GF or LF messages targeting parent PA support are more effective. Rather, the results of the current study suggest that both GF and LF messages can positively impact parent PA support and its antecedents. Consistent with previous research (e.g. [43] ), parent PA support increased. Indeed, messages may have impacted antecedents of behavior that facilitated increased parent PA support. Our findings suggest that message effectiveness was not dependent on frame in this sample, and therefore, GF or LF persuasive messages could perhaps equally positively impact parent PA support.
Regardless of frame condition, messages also enhanced parent cognitions regarding support for their children's PA in the present study. With the exception of attitudes regarding child PA, all cognitions improved following message exposure including PBC, attitudes regarding support for PA, planning for support, subjective norms and intentions. Attitudes regarding child PA most likely did not improve following message exposure due to ceiling effects [26] , whereby messaging campaigns that solely target parents' beliefs regarding child PA may have limited effectiveness. Nevertheless, the positive changes observed for other social cognitive variables corroborate earlier research demonstrating the value of persuasive messages for impacting antecedents of parent PA support behavior [43] . Such messages can be used to prime underlying cognitions (e.g. intentions) and self-regulatory behaviors (e.g. planning) that are important antecedents of parent PA support [12, 30] . Generally, the effects of message exposure diminished such that parents' cognitions regarding PA and parent PA support returned to baseline within one week after framed message exposure. This finding is consistent with other messaging research in the PA domain and highlights the value of repeated message exposure [17] . Furthermore, this finding highlights motivational messages as valuable components of comprehensive interventions that can facilitate parent PA support rather than messaging campaigns acting as stand-alone interventions. For example, if message exposure primes motivation then post-message interventions that facilitate parents' self-regulatory behaviors (e.g. planning, goal-setting) could be more effective in translating motivation into behavior change. It has been suggested that parents' self-regulatory skill development is critical to child PA [12, 44] . Therefore, incorporating these messages into self-regulatory skills development interventions could maximize the intervention effectiveness; however further research is required.
Although there were no main effects observed for frame condition, and GF and LF messages were seemingly equally effective, it is probable that there are moderator variables that impact the effects of framed messages targeting parent PA support. That is, GF or LF messages may be more effective for certain parents compared with others. There are multiple moderator variables that have been identified within message framing research targeting various health behaviors [19, 45] including PA (e.g. [32] ). Many identified moderators surround perceptions of behavior or dispositional factors of the message recipient [45, 46] . These under-acknowledged moderators could be at play within the current and previous research. There may also be moderator variables that are unique to parents receiving messages regarding children's PA. For example, mothers who did not believe that their children were meeting PA guidelines responded to PA messages with more guilt, lower PBC and intentions compared with mothers who believed their children were meeting the guidelines [47] . Similarly, parents who perceive that their children are at high risk for inactivity-related problems (e.g. obesity) may respond differently to framed messages than parents with low perceptions of vulnerability. Outside of the parent-messaging domain, LF messages have been more effective than GF messages when recipients have high perceptions of vulnerability [48, 49] . For parents with high levels of Motivating parent support for physical activity guilt or perceived vulnerability regarding their children, GF messages may be incongruent with their negative mindset and thus less effective. It has been suggested that a negative mindset can impact one's response to framed PA messages [50] , and future research should examine such moderators to further understand the nuances of using messages to effectively target parent PA support.
Limitations and future directions
Despite the many strengths of the current study, there are important limitations. First, the sample was relatively homogenous and included mostly mothers who were married, well-educated, and not-identifying as a visible minority. Future research should employ more heterogeneous samples, including fathers and other potential caregivers (e.g. grandparents, nannies). Second, the external relevance of the messages was potentially poor (i.e. text only presented on basic computer screen).
It cannot be assumed that parents would respond the same to messages that were more reflective of actual messaging campaigns (e.g. television commercials). Third, the study did not include a no-message control group. Fourth, the dose (one exposure) and mode of delivery (online) may have limited the effects of the messages. Future research should consider multiple message exposure and alternative modes of delivery. In addition, while frame seemingly does not influence the over-all effectiveness of messages targeting parent PA support, future research should seek to explore other aspects of effective messages that were not included in the present study to optimize the development of efficacious messaging campaigns. Finally, future research should also examine nuances of the parent-child relationship that aid in understanding the effectiveness of various messaging strategies.
Conclusion
Persuasive messages targeting parents can lead to improved social cognitive antecedents related to parent PA support, and PA support behavior.
Framing effects were not observed such that GF and LF messages were equally effective.
Supplementary data
Supplementary data are available at HEAL online.
